Translational control mechanism of ornithine decarboxylase by asparagine and putrescine in primary cultured hepatocytes.
Asparagine stimulated the translation of ornithine decarboxylase (ODC) mRNA more than 10-fold in cultured hepatocytes which had been pretreated with glucagon in simple salt/glucose medium. Putrescine suppressed the increase in the rate of ODC synthesis caused by asparagine without significant change in the amount of ODC mRNA, suggesting that putrescine inhibited the effect of asparagine at least in part at the level of translation. Polysomal distribution of ODC mRNA was analyzed to examine the site of translational regulation by these effectors. In uninduced hepatocytes, most of the ODC mRNA was sedimented slightly after the 40 S ribosomal subunit. This ODC mRNA was sequestered from translational machinery since it was not shifted to the polysome fraction when peptide elongation was specifically inhibited by a low concentration of cycloheximide. In asparagine-treated cells, 40% of total ODC mRNA was in the polysomal fraction and formed heavier polysomes, indicating that asparagine stimulated both recruitment of ODC mRNA from the untranslatable pool and the initiation steps of translation. Putrescine did not change the distribution pattern of ODC mRNA on polysomes significantly. Thus, 30% of ODC mRNA remained on polysomes even when ODC synthesis was completely inhibited by putrescine. Paradoxically more than 70% of ODC mRNA was shifted into polysomes by putrescine in the presence of low concentrations of cycloheximide. These results, together with changes in the polysome profile, suggested that putrescine nonspecifically stimulated the recruitment of ODC mRNA from the untranslatable pool, whereas it specifically inhibited its translation at both the initiation and the elongation steps.